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DIVISION OF FORESTRY.
FOREST AND ORNAMENTAL TREE SEED AND SEEDLINGS FOR

SALE AT THE GOVERNMENT NURSERY.

The Division of Forestry keeps constantly on hand at the Govern-
ment Nursery, seed and seedlings of the important native and introduced
trees. These are sold at prices just covering the cost of collection or
growing.

The list includes both forest and ornamental trees, such as Silk Oak,
Koa, various species of Eucalyptus, Golden and Pink Showers, Pride of
India, Poinciana, Albizzia, etc. The price of the seed varies from 10
to 50 cents per ounce. The seedlings may be had for 2V2 cents each,
except a few kinds which are 5 cents. Seed of the various palms is also
for sale; the price per 100 varying from $1.00 to $2.50. All seed is tested
before being sent out, which insures its being good.

All communications in regard to seed or trees should be addressed to
David Haughs, Forest Nurseryman, Box 207, Honolulu, Hawaii.

DAVID HAUGHS,
Acting Superintendent of Forestry.

*

DIVISION OF ENTOMOLOGY.

To give information about insects free of chaTge is one of the duties
of this Division, and Hawaiian readers are hereby invited to make in-
quiry in person and by mail. In order to be able to advise intelligently
or send the right kind of useful insects for relief, we like and sometimes
it is indispensable for us to see the insects suspected or caught in the act,
also specimens of the injury. In a tin with a hole or two, or a wooden
box specimens may be mailed by parcels post. When specimens are
not accompanied by letter always write your name and address in the
upper left-hand corner of the «*ckage. Address all communications
SUPERINTENDENT DIVISIOH OF ENTOMOLOGY, P O BOX 20*
TONOLULU, HAWAII. ,

' ' '
'

EDW. M. EHRHORN,
Superintendent.
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NEW PRESIDENT OF BOARD.

. Mr. Albert Waterhouse has succeeded Mr. W. M. Giffard as

President of the Board of Agriculture and Forestry. He has

been one of the most active members of the Board for several

years past. Mr. GifTard remains a member of the Board of Com-
missioners.

NEW FORESTRY SUPERINTENDENT.

Mr. C. S. Judd assumed office as Superintendent of Forestry,

in succession to Mr. Ralph S. Hosmer, now head of Yale Forest

School, early in January. He is also the executive officer of the

Board of Agriculture and Forestry. Mr. Judd has had years of

experience in the Federal forest service, besides a short term in

special forest. work in Hawaii between separate engagements on

the mainland, and being of Honolulu birth and early education his

appointment as head of the Division of Forestry was received

with special gratification.

MUNICIPAL MILK INSPECTION.

Mayor Lane, the board of supervisors approving, has de-

clined to cooperate with the board of agriculture and forestry

in the work of milk inspection. He has appointed his brother

as inspector, instead of Mr. Richard, who has been in the em-
ploy of the board of agriculture and forestry since his removal
by the former mayor from the position. The mayor has prom-
ised that he will see that the inspection is thorough. On the

other hand, Dr. Wayson, city and county physician, has taken

the ground in a published interview—if correctly quoted—that

the municipal dairy inspector has nothing to do with the in-

spection of milk but only of dairies. Further, he is reported as

saying that the inspector is not required to have any technical

training, also that the office has existed since 1911. Surely the

city and county physician had never taken the trouble to read,



much less study, the milk ordinance before giving expression

to such views. Taking his last mentioned statement first, the

fact is that there has been a municipal milk inspector since

March 21, 1910, the date of the approval of the milk ordinance

by the mayor.
There are ten conditions prescribed in the ordinance for

the receiving and holding of permits to sell milk, the breach
of any of which renders, the licensee liable to forfeiture of his

permit. Six of these conditions relate to the quality of the

milk and four to the sanitary production thereof. Full au-

thority is given to the city and county physician, the inspector

and "any other duly authorized officers of the city and county"
to take samples of milk offered for sale, with the obvious intent

that such samples may be examined to ascertain whether, in

the words of the ordinance, the "milk shall be deemed to be
impure, adulterated, unhealthful and unwholesome." Now, as

matter of fact, the first two milk inspectors serving under the

city and county—Mr. Myhre and Mr. Richard—had technical

training in the simpler processes of examining milk as to its

purity, and this is one of the reasons why the board of agri-

culture and forestry desired the reappointment of Mr. Richard
by the municipal authorities.

What renders the reported statements of the city and county
physician the more extraordinary is the fact that he is the su-

preme authority over milk inspection under the ordinance. If

lie assumes his functions in this regard to the full extent,

hope that milk inspection on the part of the city and county
will cease to be a misnomer may be entertained.

While it is true that the milk ordinance is defective, al-

though probably the best enactment that could have been
made at the time of its adoption, statements that have been
made to the effect that it does not contain provisions for its

enforcement are scarcely justified. Under its provision for

annual registration of licenses to sell milk, dairymen who do
not comply with the conditions prescribed for ensuring a pure

and honest milk supply may be deprived of their permits. This
deprivation need not, indeed, await the period of annual reg-

istration, for the ordinance requires weekly reports from the

inspector to the physician. Tn other words, the city and
county physician has powers in the ordinance of which he does

not appear to have dreamed.

Dr. Norgaard's appreciative comments on the Hawaii County
Fair and his suggestions regarding future events of the kind,

either in Hawaii or other counties, are worthy of study by all

homesteaders, raisers of livestock (including poultry) and dairy-

men throughout the islands. These classes of producers are

happily becoming of such numerical strength as to give them a

potent voice in dictating to the constituted authorities measures



that may be necessary to place general agricultural industry upon
a proper footing in the Territory.

It will be only a few years, according to the report of the forest

nurseryman in this number, when the various military posts on

this island will have a parklike aspect which will make them a joy

not only to the nation's defenders inhabiting them but to civilian

residents of Honolulu and visitors from the outside world.

Since last month's number was issued word has been re-

ceived that J. C. Bridwell, assistant territorial entomologist,

left Lagos, Africa, for Durban on November 1, and intended

returning home by way of Australia.

An important intimation in the report of the veterinarian for

November is that the hog-raising industry, lately severely checked
by hog cholera, is again coming into its own.

It is gratifying to note the progress reported by the Division of

Animal Industry in the extension of bovine tuberculosis control

to the islands other than Oahu.

Glenwood is one of the few places in these islands bearing a

foreign name, but nevertheless its modern dairying enterprise

promises to make it famous.

Fruit fly control by the natural method continues to have favor-

able reports of it from the entomologists in charge.

Arbor Day statistics of the latest celebration are no less grati-

fying than those of previous occasions.

DIVISION OF ANIMAL INDUSTRY.

Honolulu, Nov. 30, 1914.

The President and Members of the Board of Agriculture and
Forestry

:

Gentlemen.—I beg to report on the work of the Division of

Animal Industry for the month of November, 1914, as follows:

TWENTY-THIRD ANNUAL MEETING, MEDICAL SOCIETY OF HAWAII.

On November 21st I had the honor to address, by invitation,

the Medical Society of Hawaii on the subject of "Bovine Tu-
berculosis and Its Relation to Public Health," with special

reference to that of children under five years of age. As a

copy of my paper on this subject was submitted to you before
it was read before the Association, you will know that its



special aim was to enlist the assistance of the medical pro-
fession of the Territory (not in Honolulu alone) in getting
the milk consumer, and especially the one who provides milk
for infants and children, to know and appreciate clean milk,
and to demand that the milk producer, that is, the dairyman,
furnish clean milk from healthy cows. Renovated or purified
milk does not fill this bill, though it is better than filthy milk,
but soluble impurities cannot be strained out of milk by me-
chanical processes, nor can milk containing the remains of one
million micro-organisms in every single drop of its volume
be considered clean and wholesome, just because the bacteria
have been killed, or their vitiating activities retarded by either
chemical or physical methods.

Immense progress has already been made towards that much
desired goal—clean milk from healthy cows—especially so far

as the latter part is concerned; but as regards the first part
there is still very much to be accomplished. For this little

Territory, however, it may be justly claimed that there is

probably not a single milk producing district or community
in the world that could lay claim to entrance into the same
class, when the health of the dairy cows is being considered.
Few if any of the devastating scourges of the dairy barns of

the States or the European countries are known here. Dis-
eases of the udder are comparatively rare, cowpox extremely
so, infectious abortion is hardly known by name here, though
it decimates the stables and annihilates the profits of the dairy-
men in many countries; pneumonia, bronchitis and parturient
apoplexy claim thousands of victims annually, in the United
States as well as in Europe, to which losses may be added the

cost of simply keeping the animals warm during four to eight

months out of every year, and the diseases inherent upon that

requirement. Then there is aphthous fever, commonly called

foot and mouth disease, and which at the present time has not
less than sixteen of the States tied up in rigid quarantine, with
both local and interstate traffic in dairy cows and their prod-
ucts absolutely paralyzed. And, finally, there is bovine tuber-

culosis, the one disease of live stock of which we have cer-

tainly had our share and which, more than all the rest com-
bined, has required and is requiring the full attention and best
efforts of the medical and veterinary sanitarians, here as every-
where else in the civilized world, where its influence on human
health and happiness and its economic import on the live stock
industry have become recognized. The now unquestioned
transmissibility of bovine tuberculosis to human beings, the

universal spread of the disease and its insidious course render
the closest co-operation between the medical and the veteri-

nary profession imperative, if noticeable inroads are to be
made toward its control and suppression ; and, while much has
already been accomplished here by the two professions work-



ing separately though towards the same end, it is fully expect-

ed that greater progress can be made in shorter time and at

less cost now that such co-operation has been assured. Briefly,

the campaign will be one of education, first, as already stated,

by awakening the interest of the milk consumer in the actual

source of his daily milk supply. This in itself would accom-
plish much, as many a milk consumer would abandon the use

of milk entirely were he to visit the premises where some of

the milk that is offered the Honolulu people is produced, or

else he would hunt for a safer source of supply and periodical-

ly, at least, satisfy himself of its continued sanitary condition.

That the medical profession of Honolulu were not unaware
of the unsatisfactory state of the local milk supply was plain-

ly voiced by a number of both practising physicians and sani-

tary officials, at the meeting in question; in fact the subject

proved one of absorbing interest and brought to light very
strange incidents encountered by the practitioners with ref-

erence to milk furnished their patients, but which I shall not

repeat here, for fear of straining the faith of the milk consum-
ing public to the bursting point. As long as practically all

infants less than one year old and at least 75 per cent of all

children between one and five years must have cow's milk
daily, or else either die or become stunted in their develop-
ment, nothing can be gained by destroying the faith of the

parents in the one substitute for mother's milk and the only
nearly perfect food for children and invalids, until something-
better or equally good can be offered in its place. But much
can be gained by destroying or reducing the criminal careless-

ness with which the general public accepts milk as milk, that

is, as the only proper food for their children. To this end the
full support of the medical profession was cheerfully granted,
the support being voiced by the president and members of the

Territorial Board of Health, of the Anti-Tuberculosis League
and by the practising physicians through the presiding offi-

cer of the Medical Association.

By constantly bringing to the attention of the milk con-
sumer the importance of clean milk from healthy cows the
visiting physician, in families with children especially, will be
instrumental in creating a corps of voluntary milk and dairy
inspectors, men, women and children, who will read with in-

terest such short notes and easily comprehend facts and figures

pertaining to milk, milking methods and utensils, cows, their

keep, care and characteristics, how to tell a tested from an un-
tested cow, and which, it is expected, will appear periodically
in the daily or weekly publications throughout the Territory,
under an easily recognized pictorial heading, that of a good
type of milk cow for instance. The progressive dairyman or
milk producer will undoubtedly welcome all such visitors to

his premises who come to seek information about his means



and methods of milk production, and will endeavor to keep his

stables, milk room and animals as neat and clean as possible,

keeping in mind the fact that his visitors may have drunk or

will drink, that same day, some of the milk produced on his

premises. Such visitors or volunteer inspectors should of

course refrain from unkind remarks or untimely criticism. It

is their privilege to change milkmen, if they so desire, and
also to report any shortcomings observed by them to the pro-

per sanitary officer for investigation. The ultimate aim of this

novel form of dairy inspection is to create a crisp but friendly

competition in the dairy industry which will be of benefit to

the producer as well as to the consumer, as it will demonstrate
in the most unmistakable manner that clean milk cannot be
produced at the same price as filthy milk and that the con-
sumer who wishes clean milk from healthy cows must expect
to pay for it.

While it may seem an unnecessary remark I wish to state,

in conclusion, that the above outlined plan in no way is sup-
posed to take the place of the official milk inspection, to which
the community is entitled and for which it has paid, but which
has been dormant now for nearly two years. Until this impor-
tant office is placed in competent hands it is obvious that much
of the benefit expected from the auxiliary inspection will be
lost.

FIRST ANNUAL HAWAII COUNTY FAIR.

From November 26th to 28th inclusive there was held at

Hilo the first county fair ever held in the Islands. A great
deal of credit is due the enterprising citizens of Hilo for this

their first attempt at introducing here an oldtime, truly Ameri-
can institution, which admittedly has done much to speed
agricultural progress over the western plains. While a ter-

ritorial live stock association has been in existence for a num-
ber of years no real live stock show has ever materialized here.

Handicapped by the sugar industry as the actual agricultural

pursuits have always been in these islands, the so-called "small
farmer" needed some fresh blood from the middle and western
"West" of the United States, where the annual state or county
fair still pursues its alfalfa, corn and pumpkin garnished way
of victory, .scattering encouragement, silver cups and many
colored ribbons in its trail, to show the agriculturists of the
Big Island "how to do it," and such a man was evidently found
in Mr. F. A. Clowes, director of the federal experiment sta-

tion's branch at Glenwood, Hawaii. Surely, nobody who had
not witnessed such a County Fair, not once, but a number of

times, could have rendered so close an imitation of a real

middle-west county fair as did Mr. Clowes with his Hilo fair,

granting due allowance for the local coloring. For surely no



middle western fair ever exhibited stalks of sugar cane weigh-
ing nearly sixty pounds apiece and measuring eighteen feet

in length, or bunches of bananas that would be worth two and
one-half dollars apiece if they retailed at one cent per banana

;

nor did any of the States in the Union ever show such a

variety of fruits and vegetables, from the most tropical species

as citrus, lemons and mangoes to those requiring the cold

crisp air of the northern latitudes as celery, strawberries and
pears, all raised within a few miles of each other, but at dif-

ferent altitudes—on the slopes of the sky-scraping volcanoes

of the Island of Hawaii.
But as my business at the fair was in the capacity of judge

of live stock it is but fitting that that branch of the show be
given primary consideration here even though it were better

not to do so. In extenuation of that statement it must be said

that the elements had conspired to make a live stock show
impossible, unless some water and weather-proof premises
were available for its accommodation. The rains were simply
torrential, at least to the visitors from milder climes, and
while many live stock owners were there—drippingly—they
could hardly be blamed for not bringing their best animals,

even though they risked bringing their families. And by the

same token, prizes in the form of silver cups, medals and rib-

bons were plentifully provided for dairy cattle, while not a

single entry class even was provided for beef cattle, the second-
to-sugar-cane largest industry on the island. Dairy cattle

seemed to be the one item, so far as live stock was concerned,
that the committee in question seemed to consider worth while
encouraging, unless poultry is live stock. Although the pro-

motion of the live stock section had been placed in the hands
of my good friend and colleague, Dr. Elliot, whose ability and
earnestness nobody can question, the entire idea of a competi-
tive exhibition of live stock was so new and unlooked-for that

few if any of the dairy people and live stock raisers in the dis-

trict realized its meaning or had time to learn how to prepare
for it. But to conclude from this that the show was a failure

or that nothing was gained by it would be a grave mistake.
Far from it. Every one of the exhibitiors went home telling

himself, "Wait till next year and I'll show you," and that is

exactly what a county fair is for. Now the spirit of competi-
tion has been awakened, nothing can hold the exhibitors back,
and next year's show which is planned for a more favorable
climatic season, July 4th, will require premises ten times the
size of the entire show just closed, in order to accommodate
the live stock section only.

It is unnecessary here to go into any details in regard to the
animals exhibited, beyond a word to those who carried home
the silver cups; and that is to remind them that these cups
have to be won three times in order to become the property of



the present winners, and that competition will be more strenu-

ous next summer, and vastly more so in 1916. If therefore

this year's winners enjoy seeing the silver cups on the side-

board they will have to go to work immediately to keep it

there, for those who did not carry home a cup or a medal, or

even a ribbon, this time, have already made up their minds
that they are going to do so next time; and it may be well

for all to remember that it takes more than a week, or a

month, to put an animal in blue ribbon condition, and that

entry regulations will probably be far more strenuous in the

future. Also that milk cows or dairy stock in general cannot
be judged as to merit and value simply by their appearance,

that it is their performances as milk and butter-fat producers
that count, and that breeding is quite as important as con-

formation. Consequently future exhibits must be accompanied
by either pedigrees or performance records and such anoma-
lies as brindle Jersey bulls are not likely to be admitted, un-

less exhibited as freaks. That the Hilo county fair has caused
a great deal more interest than would appear from the press,

which for instance entirely omitted mention of the almost
preponderating, if not the most important section, the poultry

exhibit, cannot be doubted. Those on the Big Island who did

not exhibit, and who, on account of poor means of transporta-

tion, could not exhibit, except at exorbitant cost, are possibly

inclined to favor a territorial exhibition, at the expense of the

county one. That is right in one way only. A territorial ex-

position every two or three years, to be held in Honolulu, for

all of the counties to partake in would be great, but for the

benefit of the great majority, who can neither afford to visit

nor to exhibit at such a central affair except occasionally, the

county fair as inaugurated by the recent Hilo effort is the one
thing which can be appreciated and participated in by every-

body. Hawaii for instance is a big island and while it might
be easier, under present conditions, for certain sections—Ko-
hala and Waimea for instance—to exhibit in Honolulu than in

Hilo, still there will always remain the natural pride of the

inhabitants in their own island, and therefore they should
have their county fair, and transportation accommodations for

themselves and their exhibits should be forthcoming, and un-

doubtedly will. The county fair has built miniature empires
everywhere, and the ambulatory state fair has put its crown-
glory on each in turn, amalgamating the state interests and
spirit and putting zest and good-will into the competition for

supremacy among the counties. While a county fair may be
held once a year in each county and under proper management
be made to pay for itself, a territorial fair held every third

year for instance must be subsidized. But without such pub-
lic exhibitions of individual endeavors and accomplishments
much valuable time will be lost in bringing the various agri-



cultural, horticultural and animal husbandry pursuits up to

the highest point. It is therefore to be hoped that the example
set by the Island of Hawaii will soon be followed by the other

counties and will result in a territorial organization and fair

for the promotion of that spirit of endeavor and competition,
the absence of which has characterized the agricultural pur-

suits in the Territory for the past many years.

BOVINE TUBERCULOSIS CONTROL WORK.

While the general tuberculin test has been finished, show-
ing an aggregate of about 7000 tests for the year (as com-
pared to 4500 for last year) with a reduction in the number of

reactors of more than one per cent, it is not the intention here
to discuss this subject but to call especial attention to the
necessity of the extension of this most important class of work
to the other islands. My visit to Hilo has fully convinced me
that now is the time to begin in earnest in that section, the
testing hitherto done having been more of a preliminary na-
ture, to ascertain the probable prevalence of the disease as

well as to familiarize the milk producers with the necessity

of eradicating the disease, and the benefits to be derived there-

from. In this work Dr. Elliot has been ably assisted by the
local Board of Health officials, a sanitary inspector having
been assigned especially to the milk and dairy inspection work.
This inspector accompanies Dr. Elliot whenever there is test-

ing to be done, while the caretaker of the quarantine station is

assigned the work, whenever possible, of notifying the cattle

owners a day or two ahead of the arrival of the inspectors to

insure that the animals are kept in for the test. For anyone
familiar with the nature of the country around Glenwood,
where the principal dairy section is located, it is easily under-
stood that, when the cows have once left the dairy after being
milked in the morning, it is almost impossible to bring them
back again until they return at their own volition toward even-
ing. In the same way it is extremely difficult to gather in

the young stock for testing, without a regular round-up.
When to this is added that the Glenwood district alone is

about twenty miles from Hilo and that each test requires at

least two visits, the importance of gathering in as many ani-

mals as possible becomes evident, as the escape of a single cow
or the failure of keeping one or more animals in means, in

many cases, an additional one hundred miles of travel, for

which no charges can be made. The dairymen now seem will-

ing enough to have their herds tested and even to have the
reactors destroyed, but the difficulty of doing it with private
transportation, over a district reaching from Laupahoehoe to
Hilo and from Hilo to Pahala, and to make the visits fit in

with the regular weekly visits to the plantation and other
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stables, where Dr. Elliot's principal work is located and which
cannot be neglected, has frequently proved next to impossible

without sacrificing time and traveling expenses far in excess

of what the inspector can afford. If therefore the work is to

be at all thorough and effective it must be subsidized by this

Board to the extent of at least $50 per month additional, the

present subsidy of $50 per month being but slight compensa-
tion for the time the inspector, must give to this work in that

immense district. The dairy industry, both milk and butter

production, is steadily increasing, especially in the Glenwood
district, and few people work harder and under more unfavor-

able conditions than do the dairy colony in that neighborhood,
but the feed is there the year around and the results show that

good dairy animals can be raised there and that the immense
area is good for nothing else. It would therefore seem but
just that the industry be encouraged so far as possible and, it

is fully believed, that can best be done by this Board by pre-

venting the further spread of bovine tuberculosis by a subsidy
as above suggested.
Another difficulty which is now being overcome was the

lack of a central slaughterhouse where branded reactors could
be butchered under competent inspection. This is now being
remedied by the Board of Health permitting the use of an old

slaughterhouse in Hilo for this purpose only, all other slaugh-

tering being done outside the city limits and usually in out of

the way places and at considerable distances where it has been
impossible for Dr. Elliot to attend to the inspection without
which the use of the meat from reactors should not be coun-
tenanced.
That the tuberculosis work is progressing on Maui is evi-

denced by a request just received from Dr. Fitzgerald for an

additional 2000 ear tags, the Grove Ranch having decided to

have all their cattle tested and tagged. This step is probably
to ascertain if the disease has extended out among the beef

cattle, and if so to stop it in its incipiency after which the

testing of the female stock only will be necessary.

IMPORTATION OF SHEEP FROM NEW ZEALAND.

A shipment of fifty purebred Merino rams arrived from New
Zealand via Sydney and consigned to the Parker Ranch a

short time ago. The animals, which are now at the quar-

antine station where they have been submitted to disinfecting

baths as required by the federal authorities, are splendid speci-

mens and will undoubtedly do much to improve and increase

the already well-known Humuula wool clip. This shipment
was further augmented by the arrival of ten purebred Shrop-
shire rams and fifty-eight purebred Delaine Merino rams from
Oregon, all likewise consigned to the Parker Ranch.
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PROSPECTS OF INCREASED HOG RAISING.

The losses throughout the Territory from hog cholera which
have necessitated the importation during the past year of a

considerable number of butcher hogs seem now to have abat-

ed sufficiently to allow of a revival of the hog industry on a

hitherto unknown scale. An importation of several hundred
purebred brood sows of various breeds, but principally Berk-
shires, Poland Chinas and Duroc Jerseys will arrive here
shortly. It is the intention of the enterprising importer to

utilize the rich mess
#
offal (swill) which daily accumulates at

the military barracks on this island, and especially at Scho-
field, in immense quantities, as the principal feed, and a splen-

did location has been selected for the erection of an up-to-date
sanitary piggery which is now under construction. Every
precaution known to science will be taken to guard these valu-

able animals against hog cholera or any other infection as

well as for the speedy application of the serum treatment in

case the disease should find its way to them.
If successful the enterprise will undoubtedly prove a very

remunerative one, especially while the hog prices remain
where they now are, and it seems safe to predict that next year

will see few if any butcher hogs imported from the mainland.

BIENNIAL REPORT.

The report of this division for the years 1913-1914 is now
under preparation and will require all the time which can be
spared from the routine work of the division.

A separate letter containing the estimates for improvements
at the quarantine station is herewith appended.

Very respectfully,

Victor A. Norgaard,
Territorial Veterinarian.

REPORT OF ASSISTANT VETERINARIAN.

Honolulu, November 30, 1914.

Dr. Victor A. Norgaard, Chief of Division of Animal Industry.

Sir:—I have the honor to submit the following report for

the month of November, 1914:

Tuberculosis Control.

The following dairy cattle were tested during the past

month :
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T. P. C.

O. R. & L. Ranch at Kahuku 357 357
do do 234 233 1

do Malaekahaua 309 302 7

Waialae Ranch (tested by Norgaard) 69 58 11

T. H. Cummings 1 1

John do Moral 7 7

Shimada 8 8

The above tabulated list gives a total of 985 head tested out

of which 966 head were passed and tagged and 19 head con-

demned and branded.
The following post mortem examinations were made.
No. 1. A two-year-old heifer condemned Oct. 30 at the

Pond Ranch, Mokuleia. Lesions : Small nodules in the retro-

pharyngeal glands. There were no other evidences of disease.

No. 2. Grade cow condemned November 13th by Dr. Nor-
gaard at Waialae Ranch. Lesions: Two mediastinal glands

diseased, one of which was greatly enlarged and filled with

caseous tuberculous material ; one small nodule in the diaph-

ragmatic lobe of the right lung. No other lesions.

No. 3. Jersey bull two and a half years old brought from

the Coast by A. L. MacPherson June 17, 1914. The animal

was in very poor physical condition, being extremely emaciat-

ed; there was no appetite; the breathing was accelerated and

labored ; there was an occasional cough. Auscultation of the

chest cavity revealed tinkling metallic sounds indicative of

traumatic pericarditis. The animal was first subjected to the

intradermal tuberculin test to which it gave no reaction. Af-

ter consultation with the owner it was decided to kill the bull

and make post mortem examination. This examination re-

vealed the following condition : Purulent pericarditis ;
lungs

showed several pneumonic areas, both diaphragmatic lobes

were firmly attached to the diaphragm and the azygous lobe

was firmly attached to the pericardium. The pericardium

was enormously distended and thickened to a quarter of an

inch and contained about a liter and a half of foul-smelling

pus. Several pieces of wire were taken from the reticulum

which was itself firmly attached to the diaphragm. The
entire carcass was condemned as unfit for human consump-

tion because of the extreme emaciation and peculiar odor of

the flesh.

Importations of Live Stock.

Sonoma, San Francisco: 1 crate turkeys, Wm. Knight.

Manoa, San Francisco: 2 dogs, W. F. X. Company; 16

crates poultry.

Chiyo Maru, Orient: 1 crate Japanese games; 2 Japanese

Spaniels, P. Ryan.
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Matsonia, San Francisco: 18 crates poultry, 2 crates Bel-

gian hares.

Hilonian, Seattle : 2 Holstein heifers, 7 Duroc Jersey hogs,

2 Duroc pigs, H. C. & S. Co., Maui ; 1 crate poultry, W. F. X.
Company.

Kentuckian, Seattle : 8 horses, 5 mules, 7 cows, 2 calves,

318 butcher hogs, 12 hogs for breeding (Hampshires), A. L.

MacPherson.
Sierra, San Francisco: 1 crate white Leghorns, J. Forgety.

Lurline, San Francisco : 16 crates poultry, 2 Jersey heif-

ers, J. P. Mendonca.
Wilhelmina, San Francisco: 36 crates poultry.

Ventura, San Francisco: 1 dog, Mrs. McShane.

Respectfully submitted,

L. N. CASE,
Assistant Territorial Veterinarian.

DIVISION OF ENTOMOLOGY.

Honolulu, November 30, 1914.

Board of Commissioners of Agriculture and Forestry.

Gentlemen :—I respectfully submit my report of the work
performed by the Division of Entomology for the month of

November, 1914, as follows

:

During the month 39 vessels arrived at the port of Hono-
lulu of which 22 vessels carried vegetable matter.

Disposal. Lots. Parcels.

Passed as free from pests 1208 30,740

Fumigated 9 123

Burned 39 39

Returned 4 4

Total inspected 1260 30,906

Of these shipments 30,656 packages arrived as freight, 153
packages through the postoffice and 97 packages as baggage
of passengers and immigrants.

Rice and Bean Shipments.

During the month 29,557 bags of rice arrived from Japan,
and 82 mats of rice from China, also 5441 bags of beans from
Japan which, after careful inspection, were found free from
pests and were passed for delivery.
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Pests Intercepted.

Thirty-eight packages of fruit and one package of vegetables
were found in the baggage of passengers and immigrants from
foreign countries. These were seized and destroyed by burn-
ing. One package of chestnuts from Kentucky, U. S. A., was
found infested with the chestnut weevil (Balaninus species)

;

another package of forest seeds from Ceylon was found in-

fested with weevils (Bruchus species) ; both were fumigated
with carbon bisulphide before delivery. Two large boxes of

ornamental plants arrived from Japan and were fumigated
and all soil removed from the roots of the plants. In this soil

were found the larvae and pupae of a small weevil said to be
quite injurious to pot plants in Japan; some larvae of the

Anomala were found, also one larva of Sericea japonica. All

these species are injurious to the roots of various plants.

On November 17th Mr. Muir arrived from Japan with three

cages containing parasites of the Anomala beetle and Japanese
Rose beetle. These were taken to the H. S. P. A. Experiment
Station and carefully inspected, and are now in the care of

the entomologist of that station.

The Territorial Market asked permission to use our fumi-
gating room on Pier 10 for fumigating various seed shipments
before storage and I granted their request. We also fumigat-
ed a lot of infested beans and corn for one of the local firms.

Beneficial Insects.

Mr. D. T. Fullaway has been quite successful in breeding
the recently introduced parasites and has been able to liberate

a number of colonies. During the month 15,775 parasites

were liberated which comprised the following species

:

For Fruit Fly—African parasite (Opius humilis), 1250;
Proctotrupid (Calesus silvestrii), 700; African Tetrastichus
iTetrastichus giffardi), 1050; total, 3000.

For Hornfly, Stable Fly and House Fly—Philippine Spal-

angia, 5500; Hornfly (Huscidifurax vorax), 2600; Philippine

Pteromalid, 4000; Chalcid (Dirhinus giffardii), 675; total,

12,775.

As the Chalcid has been reared from dung fly pupae in the

insectary it was decided to liberate a few of these in a good
locality where abundant fly pupae existed and to see later on
if we can recover this parasite from such material in the open.

Attached hereto is a brief report from Mr. Fullaway.
Brother M. Newell of Hilo reports the arrival of seven

steamers, five of which brought vegetable matter consisting of

215 lots and 3191 packages which were passed as free from
pests. He also reports the arrival of the Seyo Maru direct

from Japan with a cargo of rice, 1950 bags ; beans, 188 bags,
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and peanuts, 50 bags, which he found free from pests and
passed the shipments.

Iuter-Island Inspection.

During the month of November 60 steamers plying between
the Islands were attended to and the following shipments were
inspected and passed

:

Plants 77 packages.

Taro 502 bags.

Vegetables 15 packages.

Total passed 594
"

The following packages were refused shipment on account
of infestation or of having undesirable soil attached to the

plants

:

Plants 21 packages.
Fruits 17

Total refused 38

Respectfully submitted,

E. M. EHRHORN,
Superintendent of Entomology.

Honolulu, November 30, 1914.

E. M. Ehrhorn, Superintendent of Entomology.
Dear Sir:—Permit me to report the following operations in

the insectary during the past month

:

In addition to carrying along the Silvestri parasites and
other material we have produced

:

2450 individual of Tetrastichus giffardii,

93 females and several hundred odd males of Diachasma
fullawayi.

2 males of the black Opius, species undetermined.
1 female and 2 males of a third species of Opius, unde-
termined.

The number of pupae handled to produce Tetrastichus was
1967 and allowing fifteen parasites to the pupa—a fair, aver-
age I think—this would give a parasitism of 8}4 per cent.

The number of pupae used to produce the Ooius was 10,559
and the parasitism is about 3 T

/3 per cent. We were able to

liberate also altogether 1050 Tetrastichus as follows

:
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Nuuanu Valley, McLean's place, 300 under kamani trees;

Gartley's place, 300 under scrub guava.
Manoa Valley, Cooper's place, 450 among fallen oranges.

Very truly yours,

D. T. FULLAWAY.

DIVISION OF FORESTRY.

Honolulu, November 30, 1914.

Albert Waterhouse, Esquire,

Acting President and Executive Officer,

Board of Agriculture and Forestry.

Dear Sir:—I herewith submit a report of the principal

work done during the month of November, 1914:

Nursery.

Distribution of Plants.

In boxes
In Seed trans- Pot
boxes. planted. grown. Total.

Sold .... 50 50
Gratis .... 911 911

Sent to Koolau Forest
Reserve, Maui 2200 2200

Sent to Waihou Spring
For. Reserve, Maui. 1250 1250 .... 2500

Total 1250 3450 961 5661

Collections.

Collections on account of plants sold amounted to $ .75

Rent of building, nursery grounds 35.00

Total $35.75

Plantation Companies and other Corporations.

The distribution of plants under this heading amounted to

38,000 seedlings of Eucalyptus and Ironwood.
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Makiki Station.

The work at this station, also at the nursery on King street,

has been principally in connection with Arbor Day. The
packing and sending out of trees for Arbor Day planting re-

quired all of the men at both places for about two weeks. A
special Arbor Day report on the distribution of trees, etc.,

has been submitted. As our stock is now considerably re-

duced we will require to spend most of our time rn propagat-
ing and transplanting for the next two or three months.

Honolulu Watershed Planting.

During the month 837 koa and 576 kukui trees were planted.

The trees previously planted are doing very well. The weath-
er has been favorable for tree planting for the past two
months, consequently we have been able to plant the trees

just as soon as the holes were ready for them.

Tree Planting on Forest Reserves.
K

We have sent to Mr. W. A. Anderson at Nahiku, 2200 Eu-
calyptus robusta trees in transplant boxes to be planted along
the makai boundary line of the Koolau forest reserve at Na-
hiku, Maui. To Mr. von Tempsky we have forwarded 1250
Grevillea robusta trees in seed boxes and 1250 Cryptomeria
Japonica in transplant boxes to be planted on the Waihou
Spring forest reserve near Olinda, Maui.
Mr. George R. Carter, who controls a piece of government

land at the top of Manoa Valley, has planted 500 trees of

various kinds.

At Moloaa forest reserve, Anahola, Kauai, Mr. Kaina D.
Lovell, who has charge of the planting, reports that the plum
seeds are sprouting nicely and already from 2000 to 3000 are

showing above ground.

Seed Exchanges.

We have received from the director of the Botanic Gardens,
Paradoniya, Ceylon, a package of seed containing 13 packets
of seed, some of which we have not tried before.

From Mr. William Harris, superintendent of public gardens,
Kingston, Jamaica, we received two packages of seed of Juni-
perus australis, the juniper cedar of Jamaica. This juniper is

closely allied to the species of which Mr. Gerritt Wilder sent

us seed and which promises to be one of the most valuable in-

troductions we have had for many years. The trees are doing
exceedingly well on different parts of the islands where they
have been planted. Mr. Harris, in his letter, describes the
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juniperus cedar as follows, in part : "I now have pleasure in

sending you two bags of seed of Juniperus cedar of Jamaica.
It yields a beautiful timber which is used for furniture, cabinet
work, interior ornamental house work, etc. It grows in the
mountains from 3000 to 6000 feet altitude." The seed sent

is germinating nicely and we will have a large number of trees

providing nothing unforeseen happens.''

Advice and Assistance.

The writer has, at the request of various people, paid the
following number of visits and answered questions by letter

and telephone: Visits to places in and around the city, 10;
persons asking for advice by telephone, 9 ;

persons asking for

advice at nursery, 16; persons asking for advice by letter, 4.

Very respectfully,

DAVID HAUGHS,
Acting Supt. of Forestry and Forest Nurseryman.

ARBOR DAY.

Honolulu, November 30, 1914.

Albert Waterhouse, Esq.,
Acting President and Executive Officer,

Board of Agriculture and Forestry.

Dear Sir:—I herewith submit a special report on the dis-
tribution of plants for Arbor Day, November 20, 1914:

Arbor Day.

The following tables will show that the demand for trees
is increasing and that the past Arbor Day, which took place
on November 20, will prove to be one of "the most successful
of any yet held. More people in and around the city are tak-
ing an interest in beautifying their homes. Homesteaders who
have recently taken up homesteads are particularly interested
in trees for wind breaks, boundary lines and for shade and or-
naments around their homes.

The new military posts, which when first occupied by the
different companies were practically destitute of trees, are
now receiving the attention of the officers and men and large
numbers of trees are being planted. The officers connected
with the different organizations at Schofield Barracks ordered
over 4000 pot grown trees for Arbor Day planting. It is

gratifying to know that a great deal of interest is now being
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taken by the military people at the different posts. Their

eager inquiries regarding the planting and care of trees is a'

guarantee that the trees will get the best of attention.

The applications for trees from people living in and around

Honolulu has increased over 100 and the total distribution of

pot-grown plants over 3000 since last Arbor Day.
The demand for trees for school grounds has been less this

year than for former years. This may be accounted for by the

fact that for a number of years we have been sending trees to

the schools and the grounds of most of them are now suffi-

ciently stocked and do not require more.

The voluntary aid given by the various newspapers in Ho-
nolulu and on the other islands in publishing articles in regard

to Arbor Day has greatly helped us in making the day a suc-

cess. We wish to take this opportunity to convey our thanks

to all of the newspapers which kindly published articles and
in other ways assisted us in notifying the general public of

our object.

Distribution by Islands.

Oahu

—

Oahu outside of Honolulu
" Schofield Barracks
" Honolulu and neighborhood.

School Children on Arbor Day (1

tree each)

Total for Oahu 1,017

Hawaii .

Kauai .

Maui . .

Molokai

Schools

—

Outside of Honolulu (Oahu)

.

Honolulu
Hawaii
Kauai '.

Maui

Applications. Tree,*.

21 526

. . 4,062

346 8,305

367 12,893

650 650

1,017 13,543

24 925

17 1,870

51 1,334

2 106

94 4,235

4 63
7 109
2 63
4 171

4 311

21 717
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Summary of Plants Distributed.

Plants.

Island of Oahu, including Honolulu 13,543
" " Hawaii 925
" " Kauai 1,070
" " Maui

%

. .. 1,334
" " Molokai 106

Schools on all Islands 717

Grand total 17,675

In addition to the above about 5000 seedlings in seed boxes
were sent to homesteaders on Kauai.

Respectfully,

DAVID HAUGHS,
Forest Nurseryman.

DIVISION OF HYDROGRAPHY..

Honolulu, December 9, 1914.

Board of Commissioners of Agriculture and Forestry.

Gentlemen :—The following report of operations of the

Division of Hydrography during month of November, 1914,

is submitted

:

Rainfall.

During the first half of the month rainfall throughout the

islands was generally light, but during the latter part of the

month several heavy storms occurred, though not of sufficient

intensity to cause much damage.

Ditch Seepage Investigations.

Following our proposal to the Hawaiian Sugar Planters*

Association to extend experiments in ditch seepage losses,

seven more plantations have expressed a desire to cooperate

with the Division of Hydrography in this work. The follow-

ing plantation companies have expressed a desire to have

seepage loss investigations conducted on their irrigation

ditches

:

Honolulu Plantation Company, Oahu.
Ewa Plantation Company, Oahu.
Maui Agricultural Company, Maui.
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Kekaha Sugar Company, Kauai.
Pioneer Mill Company, Maui.
Oahu Sugar Company, Oahu.
Waialua Agricultural Company, Oahu.
Seepage investigations on these plantations will be started

shortly after January 1, 1915.

Several experiments in seepage losses completed in Novem-
ber at the Waipio experimental farm show an average loss

of 7 per cent in the main ditches, and about 9 per cent in the
level ditches.

Oahu.

Mr. Kimble visited the cooperative stations on the Kahuku
and Laie plantations, and completed the field work and report

on seepage losses at Waipio experimental farm.
Mr. Austin visited 30 gaging stations during -the month

and made 22 regular and one miscellaneous measurements.
The acting superintendent of Hydrography visited 13 gag-

ing stations on Oahu. The latter part of the month was spent
on a visit to Maui to inspect the clock register stations.

Kauai.

The last of the construction work to be undertaken at pres-

ent on Kauai was finished during the month, with the comple-
tion of the Stevens clock register station on East Wailua
Stream. The gage house on the North Wailua Stream station

was moved back to a higher elevation and just in time to

escape damage by a heavy flood which occurred a few days
after its removal.

Mr. Dort visited 11 gaging stations and made 12 regular
and one miscellaneous discharge measurements. Mr. Horner
visited 10 gaging stations and made three discharge measure-
ments at regular stations. He also visited 10 rainfall stations.

Maui.

As Mr. Bailey spent the greater part of the month in Hono-
lulu as acting superintendent of Hydrography, the only work
done on Maui was to make an inspection trip to the clock
register stations. During the period November 24 to 30th
Mr Bailey visited one rainfall station and 19 stream gaging
stations,—making two discharge measurements.

Kona, Hawaii, Report.

Mr. Kimble spent four days assembling and preparing data
maps, and estimates on the Kona report. This will be com-
pleted by December 31, 1914.
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Plans for December, 1914.

Oahu.

Mr. Kimble will complete the Kona report which will take

about two weeks. He will also visit the cooperative stations

on Kahuku and Laie plantations.

Office work on data for 1914 report will be brought as near-

ly up to date as possible.

Kauai.

The work on Kauai during December will be chiefly main-

tenance. An attempt will be made to procure desirable meas-

urements to further develop the rating curves,—especially at

the new stations.

Maui.

The only work to be done on Maui will be a trip to inspect

automatic gages and procure fourth-quarter records.

Hawaii.

[

The Acting Superintendent of Hydrography will visit Ha-
waii about the middle of the month to secure discharge data

desired by the territorial Attorney-General.

General.

Mr. Larrison, who is attending a conference of the district

engineers of the U. S. Geological Survey held in Washington,
D. C., in December, is expected to return to Honolulu about
the middle of January, 1915.

Very respectfully,

C. T. BAILEY,
Acting Superintendent of Hydrography.

During the past two years forest officers have killed nearly

9000 predatory animals, more than three-fourths of which
were coyotes.

The arboretum established at Washington in Rock Creek Park,

through co-operation between the forest service and the Dis-

trict of Columbia, now contains 1200 trees, comprising 92 dif-

ferent species.
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A BIOLOGICAL SURVEY OF OAHU.

By Vaughan MacCaughey.

Professor of Botany, College of Hawaii

The first step in the development of any comprehensive
project is a survey of the field. This is true in engineering, in

social relief, in science. The preliminary survey, the recon-

noissance, the sweeping view of the large topography, these

are the initial and necessary steps. The ultimate complete-

ness of the survey may depend upon any one of a considerable

number of governing factors. Limited facilities may compel
a survey to be meager and inadequate; obscure and highly

complicated problems may prolong it over a long period of

time. Whatever may be the status of its scope or thoroughness,

the survey work normally precedes and underlies the other in-

vestigational work of its field.

In the realm of natural history we find a striking variety oi

surveys. The remarkable explorations of Humboldt, Darwin,
Lewis and Clark ; the expeditions of the Challenger and of

the Albatross ; the surveys undertaken by governmental bu-

reaus—meteorological, soils, botanic, topographic, ornithol-

ogic, silvic ; the minute local records of such naturalists as

White, Thoreau, and Burroughs—these are fairly representa-

tive of the various widely differing types of natural history

surveys.

THE FEDERAL SURVEY.

The term "biological survey" has several applications. One
of the bureaus of the federal department of agriculture is des-

ignated as the Biological Survey. Due to the historical pecu-

liarities of governmental organization this bureau's "biolog-

ical" work is in reality limited largely to problems relating to

native birds and mammals of economic importance. Its work,
for example, does not usually include fishes, (these being the
concern of the United States Fish Commission),

During the past three years survey work by the federal bu-
reau has been maintained in Alabama, California, Idaho, Loui-
siana, Wyoming, North Dakota, Mississippi, and New Mexico.
The bureau reports that "requests for cooperation in biological

survey of Iowa and Nebraska have been received and work in

those states will be inaugurated as soon as appropriations are

available. . . . For several years requests have been received
for cooperation with the State University and State Agricul-
tural College of North Dakota in a biological survey of the

State. ... By the plan of cooperation arranged the Biological

Survey and the State are to share equally in the expenses of

field work and in preparing final reports."
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The sense in which the term "biological survey" is used in

this paper is as follows. A biological survey of a given region

is an enumeration of all of the organisms, (both plants and
animals, fossil and living), that inhabit the region, together

with an adequate explanation for the specific distribution,

both in time and space, of each organism. This definition in-

cludes then two types or classes of data, first, the list of plants

and animals; second, statements elucidating the distribution

of each form. As stated by Dr. C. Hart Merriam, for many
years Chief of the U. S. Biological Survey,

—"The primary ob-

ject of mapping the geographic distribution of species is to

ascertain the number, positions and boundaries of the natural

faunal and floral areas—areas which are fitted by nature for

the existence of certain native animals and plants. . . . The
obvious reason why certain animals and plants inhabit re-

stricted parts of the earth's surface and do not occur in other

parts, where there are no impassable barriers to prevent, is

that such species have become adapted to the particular physi-

cal and climatic conditions there prevailing, and their sensi-

tive organizations are not sufficiently plastic to enable them
to live under other conditions.

"The present biological survey . . . has demonstrated that

mammals, birds, reptiles, insects and plants so coincide in

distribution that a map showing the boundaries of an area

inhabited by an association of species in one group serves
equally well for other groups. The reason for this coinci-

dence in distribution is that all terrestrial forms of life inhabit-

ing the same area are exposed to the same surroundings and
governed by the same general laws."

It is at once evident that whereas the first function of this

survey is purely biological, the second is dependent upon sur-

veys conducted by the other sciences. Statements as to the

distribution of each organism have little significance until

preceded by the following surveys

:

1. Topography or physiographic.

2. Hydrographic.
3. Geologic.

4. Meteorologic or climatic.

5. Soils.

With this data available, the proper correlations can be
made between the distribution" of organisms and the physical

factors of their environment.

SURVEYS IN HAWAII.

The Hawaiian Islands, although known to scientists for

over a century, and notable among island groups for their re-

markable natural history phenomena, have never been favored

with a biological survey. Scientific work of greatest value



?5

has been consummated in various isolated aspects of Hawaiian
natural history, and embodied in appropriate and substantial

publications. The following list includes the larger and more
important of these studies.

Ocean, Marine Life and Fishes—U. S. Fish Commission Re-
ports.

Geology, Volcanoes—Brigham, Hitchcock, Dutton, Perret,

Dana, Volcano Research Association, etc.

Topography—Maps of U. S. Topographic Survey; Coast
and Geodetic Survey.
Weather and Climate—Reports of U. S. Weather Bureau.
Soils—Reports of U. S. Experiment Station, H. S. P. A.

Experiment Station.

Hydrography—Reports of U. S. Hydrographic Survey.
Plants—Hillebrand, Gray, Mann, Brigham, Wawra, Forbes,

Rock, Board of Agriculture and Forestry, U. S. Forest Service,

Animals—Fauna Hawaiiensis.
Birds—Birds of the Sandwich Islands; Bryan.
Insects—Fauna Hawaiiensis, papers of Hawaiian Ento-

mological Society.

Molluscs—Gulick, Pillsbury, Cooke.
The total literature describing Hawaiian natural history is

thus evidently both extensive and diversified. Practically
every aspect of nature has been monographed in some form
or other. The great unaccomplished task is the proper co-

ordination of this diffused mass of data, in a form that will

make possible the accurate plotting of biologic zones.

STATEMENT IN FAUNA HAWAIIENSIS.

Perhaps the most sumptuous and scholarly account of Ha-
waiian natural history is the splendid British "Fauna Hawaii-
ensis," "being results of the explorations instituted by the
Joint Committee appointed by the Royal Society of London
for Promoting Natural Knowledge and the British Associa-
tion for the Advancement of Science and carried on with the

assistance of those bodies and of the trustees of the Bernice
Pauahi Bishop Museum at Honolulu." The committee was
appointed in 1890, the last volume of this monumental work
is dated January 15, 1913. The following excerpts from the
preface of Dr. Sharp are significant in connection with the
proposed biological survey

:

"The committee decided to undertake an exploration of the
Islands, and was so fortunate as to secure for the purpose the
services of Mr. R. C. L. Perkins, then a young graduate of the
University Oxford. Dr. Perkins continued his exploration for

some years. As he has given an account thereof in the Intro-

duction that follows this prefatory notice, it is unnecessary to

give particulars here, beyond saying that he underwent great
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dangers and fatigues, in his arduous and solitary task, with
the most determined perseverance, the most unflinching cour-

age; camping out in the mountains, without a companion, for

periods as long as he was able to carry food and equipment.
As the result of his work the Committee found itself in pos-

session of an enormous number of specimens, and in pur-

suance of its work decided on investigating this material and
reporting thereon.

It is not possible to state exactly the number of specimens
that have resulted from Dr. Perkins' labors, but it cannot be

far short of 100,000, and not improbably exceeds that number.
The Insects of the Archipelago were previous to this inves-

tigation supposed to be scanty in the number of species, and
it was believed that individuals of each species were as a rule

also very few. Both these conclusions have now been shown
to be incorrect. Dr. Perkins estimates the number of known
species of this class of animals to be upwards of 3300; and he

considers this number to be probably not much more than
one-half of the total Hawaiian Insect-fauna.

The other Classes of Arthropoda are represented by a con-

siderable number of species. Mollusca is specially rich, nearly

500 species or forms having been recorded. Aves has about
50 peculiar species. The other classes of animals have been
by no means satisfactorily investigated, so that no general

zoological census of the islands can yet be given. But it may
be said that at the present time if an exhaustive list of the

land and marine fauna could be compiled it might amount to

10,000 species, the great majority of them being peculiar to

these precincts. And even this number is liable to be greatly

increased if the classes of microscopic animals were included

;

the Protozoa being, so far as is known to the writer, still

untouched.' These points are mentioned because it would be

a matter for profound regret were it supposed that the work
of this committee—long as it may have lasted—has completed
our knowledge of Hawaiian zoologv. The islands having now
passed into the control of a State super-abundant in wealth
and power we may hope that some real effort may be made,
by means of local associations or expeditions from the United
States, to supplement our imperfect knowledge.

"

BEGIN WITH OAHU.

A detailed biological survey is a time-consuming and ex-

pensive undertaking. Parties must be maintained in the

field for considerable periods, or numerous short expeditions

must be carefully planned and made. In either case a suit-

able base is of great importance. For these and other reasons

it seems desirable that the Island of Oahu be chosen as the

field for the first biological survey. The following reasons

may be stated:
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1. Oahu includes a striking variety of ecologic areas. For
example within a radius of half a dozen miles of the College

of Hawaii campus occur the following well-defined ecological

districts

:

1. Manoa Valley—one of the largest of the Oahu valleys,

with a large amphitheater of erosion; broad, flat floor; and
precipitous, ridged walls.

2. Waikiki Flats—extensive coastal plain, artificially flood-

ed, and planted with various wet-land crops.

3. Kaimuki Region—secondary volcanic craters, with lava

flows and volcanic debris.

4. Extinct craters of Diamond Head, Punchbowl, Round-
top, Sugar-loaf, Tantalus and Kaau.

5. Coral Reefs—lagoons and fringing reefs, along the en-

tire southern coast of Oahu ; rich in marine life.

6. Waialae—an arid portion of the coastal plain, with
tongues into the valleys adjacent.

7. Koolau Range—average elevation 2200 feet, with dense
indigenous rain-forest.

8. Introduced plantings—eucalyptus, prosopis, etc., in ex-

tensive groves and woodlands.
9. Strand regions—comprising coral, lava and tufa beaches.

10. Valleys and streams—Moanalua, Kalihi, Nuuanu, Pau-
oa, Makiki, Manoa, Palolo, Waialae, etc.

11. Foothills and ridges—eroded remnants of the original

Koolau volcanic dome.
12. Caverns and "lava tubes"—formed chiefly through for-

mer volcanic action.

13. Deep Sea—at a relatively short distance from the shore
line.

This list is not complete nor detailed, but it will serve to

indicate the unique variety of life-conditions.

2. The various parts of the island are easily acccessible.

To quote a previous article

:

"From the standpoint of collegiate studies, all of these re-

gions are quite accessible ; many of them are within half-day's

walk, and the most remote can be reached within a day. In

addition to the system of public roads, plantation roadways,
wagon trails, and foot trails, there are two railway lines, a

number of stage lines, and motor car services. There are also

available a number of excellent maps, including trail maps.
Food supplies and drinking water are obtainable throughout
the island. It is therefore a relatively simple matter to make
an expedition to any given region, to transport needful scien-

tific apparatus and equipment, and to continue the studies and
collecting for as long a period as is desirable.

There is perhaps no other region in the world, similarly

blessed with all of the conveniences of modern civilized socie-
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ty, where so many widely differing types of tropical environ-

ment are so easily available within small compass."
3. Honolulu, with its numerous scientific bureaus and edu-

cational institutions, can serve most favorably as a base.

4. These same bureaus, schools, and other organizations

can make good use of the results of such a survey. A biolog-

ical survey of Oahu would be utilized by a large number of

individuals and institutions, both private and governmental.
Two quotations from publications of the College of Hawaii
will illustrate this point:

"Not only is this remarkably varied region quite available

for college work and investigation, but it is also accessible

every day in the year, due to the charming climatic conditions

of Hawaii. The absence of a winter season, the entire absence
of snow and frost, the great rarity of storms, and the balmy
quality of the showers, make it possible to conduct field studies

on any day of the college year. There is no dormant or leaf-

less season
;
plant life flourishes throughout the year, and field

observations and collecting suffer no abrupt changes because
of seasonal inclemencies.

"The natural background of the college thus afford an un-

rivalled out-door laboratory. It is the policy and practice of

the botanical instruction of the college to utilize, so far as is

practicable, this natural background. Field work holds an
important place in both elementary and advanced instruction.

The abundance of fresh material, easily obtainable, adds to

•the effectiveness of all of the biological instruction.

"

1. Field Biology. A course consisting of field work, de-

signed to give the students a vivid and first-hand knowledge
of the biological world. Within easy reach of the college is

an unusual variety of representative biologic regions. The
ratural history of these type regions is studies in situ, and
recorded in written reports.

One afternoon (1-5 p. m.) per week; four all-day excursions

by arrangement. 2nd semester, 1- credit. Prerequisites:

Botany 1, and Zoology 1.—Professors Bryan and MacCaughey.

PHYSICAL FEATURES OF OAHU.

An excellent concise statement of the general physical fea-

tures of Oahu appears in Martin and Pierce's "Water Resour-
ces of Hawaii (U. S. Geological Survey, Watersupply Papei
No. 318). This account will serve to describe in a fairly com-
plete manner the area for which a biological survey is pro-

posed.

"The Island of Oahu lies midway between Kauai on the

northwest and Maui on the southeast. It is separated from
Kauai by Kaieie Waho channel (width 63 miles), and from
Molokai, which lies between Oahu and Maui, by Kaiwi chan-
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nel (width 23 miles). It is 2100 miles southwest of San Fran-

cisco in latitude 21° 30' north and longitude 158° west. It

is somewhat north of the geographic center of the main group,

and is third in size, but it is pre-eminently the most important

member of the group.
"In shape Oahu is somewhat trapezoidal. The bases of

the trapezoid are at the northeast and the southwest, and the

legs are at the south and northwest, the latter being at right

angles to the base. The longer base is about 37 miles long;

the shorter, about 22 miles. The legs at the south and north-

west are about 29 and 22 miles in length respectively. The
shortest distance across the tableland from Kaiaka Bay at

the north of Pearl Lochs at the south, which extends 5 miles

inland, is about \S l/2 miles. The total area of Oahu is 598

square miles, as compared with 4015 square miles for Ha-
waii and 728 for Maui.

MOUNTAIN RANGES.

"Oahu Island has two distinct mountain ranges, a feature

which makes it unique as compared with the other islands,

none of which has any distinct mountain range. The Koolau
range at the northeast extends the full length of the island, the

crest being approximately parallel to the shore and only 3 or

4 miles inland. The Waianae range extends almost the en-

tire length of the southwest side, the crest being from 1 to 5

miles from the shore. These ranges are separated by a table-

land which rises to an elevation of 800 feet in the saddle near

the center of the island, from which point it slopes gently

downward to the north and to the south. Both these ranges

are at right angles to the northeast trade winds which blow
for about nine months of the year, and both are exposed more
or less to the severe southwestern storms, or konas, which
prevail at times. Each shields the other to a greater or less

extent, and this helps to explain some of the present physical

features.

"The Waianae mountains are very much older than the Koo-
lau mountains. They are probably as old as Kauai, and orig-

inally formed a single island much larger and higher than the

present Waianae mountains. Erosion had probably eaten

deeply into the northeastern and southwestern slopes and com-
pletely obliterated all trace of the original crater long before

the Koolau mountains on the east had emerged from the ocean.

The successive lava flows from younger Koolau then piled up
along the eastern base of Waianae, rilling the valleys and cov-

ering the ridges, thus obliterating the effects of earlier chan-

neling on that side. On the southwest side, however, nothing

of the kind has occurred. The original valleys have been
broadened, deepened, and extended farther into the heart of
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the mountains where they terminate in almost vertical cor-

rugated walls. Lualualei, Waianae and Makaha are the most
prominent of these valleys. Kaala peak, back of Waianae
valley, elevation 4040 feet, is the highest point on Oahu.

"The Koolau mountains came into being long after the Wai-
anae mountains. They were built up by successive lava flows

which, on the west, overlapped the eastern slopes of Waianae
and filled up its valleys. As soon as the Koolau range had
reached a sufficient height it formed a wind barrier in the path

of the trades, which largely robbed the clouds of their moist-

ure before they reached the Waianae mountains, so that there-

after the rainfall in these mountains became much less, with
the result that the denuding agencies also became less active.

The Koolau Range not only protects the Waianae mountains
on the west but is in turn shielded by them from the severe

kona storms that come from the southwest. The extent of

this protection is well shown by the great difference in erosion

on the western and southern slopes of the Koolau mountains,
On the south the slopes are unprotected, with the result that

deep, broad valleys, such as Palolo, Manoa, Nuuanu and Ka-
lihi, all back of Honolulu, have eaten their way into the very

core of the range. Indeed, Nuuanu and Kalihi have cut

through the core forming the low pass at the head of each
valley.

"The eastern side of Koolau range is very much unlike the

western side. It is divided into two parts by the Kualoa ridge,

or spur, which juts out from the middle of the main range as

a sort of headland north of Waikane. North of Kualoa are

several deep valleys which extend well back into the range
and are separated from each other by spur ridges that branch
off from the main range. The valleys and ridges have prob-
ably resulted entirely from erosion. South of Kualoa the spur
ridges separating the different valleys are almost entirely

wanting. The result is that the heads of the various short al-

cove valleys form an almost continuous corrugated wall or

precipice, 3 or 4 miles from shore. 1000 to 1200 feet high and
10 or 12 miles long. The area between the sea and the base
of the cliffs is comparatively open rolling country across which
short streams course to the sea. The existing cliff forms may
be due entirely to erosion, as maintained by some authorities,

wholly subaerial or partly submarine, or they may have orig-

inated in a long fissure, as suggested by Dana, which resulted

in a mass east of the rupture sliding into the sea. As bearing
on Dana's theory, it is interesting to note that practically all

the streams south of Kualoa seem to originate in constant high
level springs which are about 1000 feet above the sea back
of Waikane and Waiahole and decrease in elevation toward
the south. These springs appear to emerge from porous strata
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overlying an impervious stratum which dips gently to the

south and probably to the west away from the face of the cliff.

DIVERSIFIED SHORE AND CORAL REEFS.

"The shore line of Oahu is much more irregular than the

shore line of any of the other islands. There are important
points on all sides of the island, the most prominent of which
are Diamond and Koko Heads, Makapuu, Mokapu, Kahuku,
Kaena and Barbers points. There are also good bays, the

most important of which are at Honolulu and Pearl harbors
on the south side. Pearl Lochs, 6 or 7 miles west of Honolulu,
is the site of the naval station and is said to form one of the

safest and best harbors on the Pacific.

"Oahu has more coral on and around it than any of the

other islands. Extensive living coral reefs almost completely
girdle the island, closing the entrance to the bays except where
enough fresh water is received from streams or springs to

maintain an opening to the sea. The coastal plain which ex-

tends almost entirely around the island consists mainly of

uplifted coral, especially on the south side ; and coralline lime-

stone strata are encountered in well borings at various depths
below sea level.

"The distribution of coral below and above sea level is one
of the principal evidences of long periods of subsidence fol-

lowed by later upheaval. Well borings show alternations of

basalt clay, earth, limestone, and hard basaltic sheets to a

depth of several hundred feet. Hard toral has been encoun-
tered at 800 feet below sea level, and broken coral at some-
what greater depth. These facts lead to the conclusion that

the island has been depressed 700 or. 800 feet. Surface coral

near the shore indicated a later upheaval of 50 feet or more.
At Waipio, just west of Pearl Lochs, there is a stratum of oys-
ter shells 3 or 4 feet thick and probably 20 feet or more above
sea level.

HYDROGRAPHY.

"The conditions just described have given to Oahu the dis-

tinction of having the best artesian water supply of any of the

islands. The principal water-bearing stratum is a vesiculated

basalt which lies 300 to 400 feet below sea level and which is

overlain by an impervious cover. The water in flowing wells

originally reached 42 feet above sea level at Honolulu, 32 feet

at Ewa, and 26 feet at Kahuku. The height is now consider-

ably less than it was originally. In addition to the large num-
ber of flowing wells, there are many others which are pump-
ed. In all nearly 500 wells have been sunk on Oahu, chiefly

on the south side.

"The rainfall on Oahu is comparatively less than on the
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other large islands. It ranges from 31 inches a year in the

business center of Honolulu to 21 inches at Ewa and Waianae,
all on the south side. On the mauka side of Honolulu City the

rainfall ranges from 40 or 50 inches to 90 inches just back of

the city. The rainfall reaches 140 or 150 inches in Nuuanu
and Manoa valleys, but is considerably less on the mountains.

On the windward side of the island the rainfall is less than
100 inches. It probably does not exceed 100 inches on an
average anywhere on the Koolau range. On the Waianae
range the rainfall is light.

"The forest cover is restricted largely to the higher slopes

which are now in forest reserves and are being reforested.

The lower slopes have been largely denuded by cattle.

"On account of the nature and arrangement of Oahu's moun-
tain ranges there are fewer running streams than on the other

large islands. The streams that exist are also smaller, as a

rule. Except near Honolulu, most of the streams on the west
side of the Koolau mountains are intermittent in flow. For
a short time after storms they carry water which is taken into

ditches constructed for storm water, but they are practically

dry for the greater part of the time. Kaukonahua stream, at

Wahiawa, is the largest on the west side of Koolau range.

All the streams on the east side of Koolau range are short,

but they have a good flow. Waianae is the principal stream
from the Waianae mountains. What Oahu lacks in surface

supply is largely made up from underground sources. Cane,

rice, and taro are extensively irrigated on this island. Pine-

apples require no irrigation.

"Transportation facilities are better on Oahu than on any
of the other islands. A belt road crosses the Koolau range
and the tableland between the mountain ranges, and a railroad

extends almost completely around the island. It is thus easier

to carry on field operations on this island than on the others."

SYNOPSIS OF THE SURVEY.

The survey of Oahu, as proposed, would have as its main
lines of work the following:

1. A topographic survey, resulting in an accurate topo-

graphic map, showing contour intervals and all important

physiographic features. This work has already been complet-

ed, but not made available, by the U. S. Army Engineer Corps.

2. A hydrographic survey, showing geographic and sea-

sonal distribution of all waters. This work has been accom-
plished by the U. S. Geological Survey, as above referred to.

3. A geological and soil survey, mapping the important
geologic formations and soil types. Much data is already

available in the publications of various geologists (for exam-
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pie, Hitchcock's "Geology of Oahu") and experiment stations,

(for example, Maxwell's "Soils of Hawaii")

.

4. Compilation of climatic records from U. S. Weather Bu-

reau, plotting the geographic and seasonal variation at repre-

sentative stations.

5. Compilation of faunal and floral "locality records" from

all available sources, and the plotting of zonal distribution of

representative or "Key" organisms.

6. The formation of generalized statements and biologic

laws.

The value of a survey of this kind, both scientific and

economic, would be very great. Moreover it would be cumu-
lative, the survey being a base record and guide for the con-

tinuation of similar scientific work. And lastly, such a survey
1

would bring together in available and interpreted form a large

mass of widely scattered, inaccessible and uncorrelated natural

historv data.

Forest fires in British Columbia covered more than 300,000

acres during the past year.

Mention is made in the forest notes issued to the press from
Washington that there is a big market in Hawaii for box
shooks for packing canned pineapple and pineapple juice.

There were 400 fires this year in the national forests of

Utah, southern Idaho, western Wyoming, and Nevada, or 15

more than in the most disastrous season of 1910. Yet the

cost of extinguishing them was only one-third and the dam-
age only one-thirtieth of that of the earlier year. The diflfer-

ence is due to better organization now, and to more roads,

trails and telephones.

It is said that the German invaders of Belgium, whatever
else they may have destroyed, have been careful not to injure

park trees. The cavalrymen, so a report goes, are forbidden

to tie their horses to trees for fear that the animals will gnaw
the bark. Germany was the first nation to apply forestry on

a large scale, some of the crown forests having been under
scientific management for over a hundred years.

A surprisingly large number of substances, ranging all the

way from the condensed fumes of smelters to the skimmed
milk of creameries, have been tried or suggested as means of

preserving wood from decay. Most of them, however, have
been found to have little or no value for the purpose. Certain

forms of coal-tar creosote and zinc chloride are the most
widely used wood preservatives.
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